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(54) DEVICE AND METHOD FOR ROUTING TABLE RETRIEVAL 

(57)Abstract: - 
PROBLEM TO BE SOLVED: To enable fast retrieval by 
reducing the frequency and memory capacity of routing 
table retrieval. 

SOLUTION: Retrieval is carried out in two stages; and 
1st retrieval is performed by a 1st-stage process part 1 
by using CAM and 2nd retrieval is performed by 
arranging a tree at a 2nd-stage process part 2. All 
Prefix's entering a table are divided into a range 
determined by Prefix length and Prefix's generated by 
shortening the Prefix's to the minimum Prefix length in 
the range are stored in the CAM. The 1st-stage process 
part 1 compares an input IP address with the Prefix's 
stored in the CAM and outputs the address of a tree 
storage memory part 3 corresponding to a matching 
Prefix. The process moves to the node corresponding to the output of the CAM halfway in a 
tree, retrieval is carried out in the limited range, and at the end of the retrieval, information in a 
NextHop information storage memory 4 is outputted as a final result. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a high speed and the mass routing table searching method, especially this 
invention can restrict the count of retrieval, and relates to the routing searching method which can search 
routing table at a high speed. 
[0002] 

[Description of the Prior Art] The routing table searching method using the conventional CAM (Content 
Addressable Memory) is explained. Drawing 2 is the explanatory view of the conventional routing table 
searching method for having used CAM of operation. As shown in drawing 2 , CAM 16-1 to 16-25 is 
prepared for every Prefix length, and Prefix on routing table is stored in CAM which corresponds with 
the Prefix length. That is, if it is Prefix of the Prefix length 8, it stores in CAM(8)16-1 , if it is Prefix of 
the Prefix length 9, it stores in CAM(9)16-2, and if it is Prefix of the Prefix length 32 similarly, it stores 
in CAM(32) 16-25. In case it searches, the destination IP address which should be searched is inputted 
into all CAM 16-1 to 16-25. CAM is Next, when the destination IP address inputted into CAM 
corresponding to the Prefix length p compares a part for p bits of high orders of a destination IP address 
with Prefix which CAM stores and it is in agreement. Information or Next of Hop It had the information 
on Hop, and also the Index information on a table is outputted. In addition, it is Priority when in 
agreement by two or more CAM. The output from CAM which stores longest Prefix among Encoder(s) 
17 is chosen. By the method of drawing 2 , the Prefix in routing table itself all had to be stored in CAM, 
consequently there was a problem that many amounts of memory were needed. 

[0003] Drawing 3 is the explanatory view of the conventional routing table searching method for having 
used the PATORISHIA tree. By the searching method shown in drawing 3 , each nodes 31-34 have the 
Prefix length of Prefix and its node, respectively. When the IP address which should be searched to a 
certain node reaches, even the high order Prefix length bit eye of Prefix and a destination IP address 
which the node shows is compared. Next which the table corresponding to the node which was in 
agreement immediately before has in not being in agreement as a result of a comparison Next which 
ends retrieval as information which searches for the information on Hop, and the table corresponding to 
the node has when in agreement The information on Hop is read and recorded. Next, Next which moved 
to the child node with reference to the 1st [ +] bit of the high order Prefix length of a destination IP 
address when a child node existed with the value, continued retrieval, ended retrieval when a child node 
did not exist on the other hand, and was recorded It considers as the information which searches for the 
information on Hop. drawing 3 ~ 10000101 - since the value of the 1st bit of the high order of a 
destination IP address branches by the root node 3 1 first 0 or 1, it moves to a node (S) 32 since a check 
bit (the 1 st bit of the high order of a destination IP address) is 1 , and a part for a high order triplet is 
compared and it is in agreement when the destination IP address ... is inputted, the 4th bit which is a 
check bit is investigated. Since a check bit is 0, it moves to a node (U) 33. Here, since a part for 5 bits of 
high orders is compared and it is not in agreement, retrieval is ended and let 100/3 of the nodes (S) 32 
which were in agreement just before be an answer. By the method of drawing 3 , when an increment and 
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address length of the number of entries of routing table became long, the wooden depth became deep, 
and the count of retrieval increased in connection with it, consequently there was a problem that 
retrieval took time amount. 

[0004] Drawin g 4 is the explanatory view of the routing table searching method for having used the 
Multiway tree. This method is the purpose which reduces the count of access to a node in the case of 
retrieval, and is the approach of making the wooden depth shallow by giving two or more three or more 
child nodes to one parent node. That is, the wooden depth can be made shallow by making it the tree 
made to deform like drawing 4 (a) to drawing 4 (b). The effective node (they are A, B, E, F, and D all 
over drawing) which does not exist on the stage (Prefix length is the stage of the multiple of 3) which 
drawing 4 (b) is an example (xxx/3) at the time of dividing Prefix, and divided it into every [ a triplet ] 
elongates Prefix, and it arranges an entry as required. For example, when elongating Node D (001 1) to 6 
bits, it will have four entries, 001 100, 001 101, 001 1 10, and 001 1 1 1. 

[0005] Supposing retrieval of a Multiway tree gives a maximum of two or more E child nodes (>= 3 and 
drawing E= 8) to one parent node Compare even the high order Prefix length bit eye of Prefix and an IP 
address which a node has, and when in agreement It will move, if it sees [ the 1 st / +/ bit of from the 
high order Prefix length of an IP address to / high order Prefix length +log2E bit ] and there is a 
corresponding child node, and retrieval is continued. Next which the table corresponding to the node 
which ended retrieval and was in agreement immediately before when there was no corresponding child 
node, and when a node compared and it was not in agreement has Retrieval is ended as information 
which searches for Hop information. Since the same Prefix was expressed with this method, more two or 
more nodes may be needed, and there was a problem of wasting memory (node D in drawing 4 etc.). 
Although the count of access can be reduced so that the number of child nodes which one parent node 
has is increased If the number of bits (it is 128 bits at the time of 32 bits and IPv6 at the time of IPv4) 
assigned to an IP address increases When the wooden depth became deep, the required amount of 
memory increased and the realistic amount of memory was considered, there was a problem of it 
becoming impossible to perform effectively that it becomes impossible for one parent node to have not 
much many child nodes, and it decreases the count of access. 
[0006] 

[Problem(s) to be Solved by the Invention] thus, by the routing table searching method using CAM used 
conventionally Since it is necessary to store the Prefix [ all ] itself in CAM, there is a problem that many 
amounts of memory are needed, and by the routing table searching method using a PATORISHIA tree 
Since the count of retrieval increases the more the more the wooden depth becomes deep, there is a 
problem that retrieval takes time amount and by the routing table searching method using Multiway 
further If the number of bits assigned to an IP address increased, since the wooden depth would become 
deep, the required amount of memory increased, it becomes impossible to have had many child nodes, 
and there was a problem of it becoming impossible to fully reduce the count of access. 
[0007] Then, the purpose of this invention solves the technical problem of these former, decreases the 
count of retrieval required for retrieval and the amount of memory of routing table, and is to offer a high 
speed and the mass routing table searching method. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by the routing table 
searching method of this invention, retrieval is divided into two steps and performed, in the 1st step of 
processing, the 1st search is performed using CAM, and a search is performed within limits which 
arrange a tree to the 2nd step and by which the tree was limited to it in the 2nd retrieval. Therefore, 
Prefix which divided all Prefix(es) by which the entry is carried out to routing table into the range 
determined by Prefix length, respectively, and shortened divided Prefix to the smallest Prefix length in 
the range is stored in the 1st step of CAM, and the destination IP address which should be searched in 
case retrieval is started is inputted into CAM. Prefix which compares a part for the high order Prefix 
length bit of a destination IP address inputted as Prefix stored in CAM if the destination IP address 
which should be searched was inputted, and has the longest Prefix length among congruous Prefix(es) is 
made into an answer, and the address of memory with which the 2nd step of tree corresponding to Prefix 
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calculated as an answer is stored is outputted from the 1st step. In the 2nd step of processing, the 
destination IP address which should be searched, and the address outputted from the 1 st step are read. 
From the address outputted from the 1st step, the node which exists in the middle of the tree 
corresponding to the address A tree is searched within the limits of the Prefix length of the range where 
Prefix which read from the memory which stores the 2nd step of tree, started retrieval from the node, 
performed a search in the Ruhr decided to be the tree, and was in agreement by the 1st step of CAM was 
contained. It is Next when retrieval is completed in the Ruhr decided to be a tree. Information or Next of 
Hop The index information on other tables with the information on Hop is outputted as a final result. 
[0009] In this invention, Prefix which divided all Prefix(es) by which the entry is carried out to routing 
table into the range determined by Prefix length, and shortened divided Prefix to the smallest Prefix 
length in the range is stored in CAM. Consequently, Prefix used as the answer obtained in the 1st step 
using CAM In order to be referred to as Prefix with the longest Prefix length in Prefix which compares 
the inputted IP address with Prefix stored in CAM, and is in agreement with the inputted IP address, 
Since a longest match Prefix cannot exist even if it searches retrieval by the 2nd step of tree with Prefix 
length longer than the longest Prefix length in the range of Prefix length where the Prefix was contained, 
It can ask for a longest match Prefix by searching only in the range of Prefix length in which the Prefix 
was contained. 
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BTCAMfcfflVvttl&h.Sgifc'flrSPref i x 
14. I PTKP^tCAMtffflftStlTV^ 

Pre f i xh£Jt!&U A:flS*UfcI PTKkXi:- 
Stf* P r e f i xtf>tfr?ftt>*V>P ref i x££gf 
OPref i xt-fSfcto. 2g|W!i-T« 
H ^-c7)P r e f i x#%£*rCVVtP r e f i xft<^ 
SeHcO+T"— #&V>P r e f i x£J; 0 tfi^P ref 
i xfi-CttSRLT tfiS-*P r e f i xfr'^-f S^T 
fi&ftj&f&Vtf^ <£<0P r e f i x#£MtfVCVtt:P r 
e f i x%C0%m?C0?f-ffiM£'tT0ZtX\ S&-RP 
r e f i x J: tilSBtt. 

[00 10] 

Ote/k-r-r y^r-^/H(BR». Uic 

ti'yj-ffilft^t'JS. 4tJNext HopOtffUIS 
Jft-XtUiB, 1 UiAfltfL 15ttSMjtis 12, 1 

ltissu «Brr^s«jtiprH^tiaB«ffl 

3 1 (C A#f S . fl^H 1 2 {± 1 SBWIgR 1 1 2 m 

2tNext Hop<Off«*8IM*y»4fc£flSia* 
*. ttJ^Jlll 5tt» 2SB«ia»23&»tNext Ho 

toon] mmmtih t , itr a*« 1 1 

l»B*H*lM«tt-'<&»jteI PT KW*£A# 
*ttl 2^LT 2SB«H*2^S. ^OtSHii'y 

kyy-istt^tuaatoistts^Tv^Pref ix 

JHV>fc*JBRtf)tS*li. Next H o p 0)flffl»gttJ<% 
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6 

ygMOTh'l^SrSlTfc'h 2SB^aagB2{i^co 
ISSStiCUNext Hop<0fif«fg<M*yffl 
4^f|-t«l 4£:frLT7?-fe*U Next Hop 

[00 12] H5tt. HICtJtt* lS@^8t^Of¥«a 
7d-/?HT*6. HSfctJIfVC. 22(iCAM©a 

2 0- 1-20- Ntt*ft-e#lCAM«yi»2 21*1 
fclSft^CAlVL 2 KiPr i o r i ty Enco 
der, 1 lJiA^JlSL 3 0- 1-3 0-Nli#CAM 

10 20- l~2 0-N(CA#t$fi*J8L 31-1-31 
-N(£&CAM20-l-20-N#>£>ffttj$;fut, P 
riority E n c o d e r 2 1 KA^SflSfif- 

3 2{iA*«l 1 *»S>1»P riority En 
c o d e r 2 1 (Ci8RTSfIWC&*. C AM^Sgfl 
22(4. A/*JS1 lrt^A7j£futI PTKl^SrCA 
M2 0- l~2 0-N«0£-CfcA:fiU ff^3 1-1 
-3 1 - N£tf-L?CAM2 0- 1 — 2 0-Nrt>£>oaj 
^Priority Encode r2 1 A -SMJiJ'f~ 
*. A**l lJ&»6A***lfcI PTKl'Xii. 

20 fl^£a3 2£tf-LTPr i or i ty Encoder 
2 lfcAaSfl*. 

[0013] ;l—f 4 y/f-y/K:xyh U 
££T?)P ref ixj, Prefi xfiCJ: O^*^ 
*l/S«Hfc-t*l-P#l^»t. m^tltzP r efix^ 
<9KH<9fr"t*t>/h$V>P r e f i x^JSlfiUrP r 
e f i x$rCAM2 0-l-2 0-NmSttLTV^ ( > 
CAM2 0-1— 2 0-NfcL A^l l^A^£ft 
fcKBM-^S I PTHU^klSttLTV^P r e f i x 
t£ItKLT. -Stl/CHSPr e f i xj&SflqtLfc* 
30 £tli N ZCDP r e f i xtftjfrf &y y-fSW-xt'J 
U3(T>T\ i UX^m^m3 1-1-3 

Priority Encode r 2111 I 
<H»3 2*^LTA*$*i3tlteR1-^S I PTFl^x 
fc > «R<o c amj6> fe-Sc Lfc i t SStt^^SJ-W: 

^tl^cOCAU^X'Mh^Pre f i xftSr 

j*-3CAM*»fe«oaj**as?t. -?-<?)ai^s:ffi^iKi 2 

j&'fetSJt'flrxV-jfc^fctt, fi^-Ul 2ZftlXVV 

40 -rs. 

[00 14] 06{i, H5fctJft4CAM«ia»<0SPW 

yn -y 7 oM£*-t0-e£> Mi.(fs IPv4 ( 7 H 

UX(±3 2 t*«y h ) -f yyf—^iWP ref 

ix.£CAMliZfflHi-?&1§i&* PrefixSrPref 
i x^t'3ocOgtJO. Prefi x^8— 1 5, Pr 
ef ixll 6 — 2 3, Prefi xj|2 4 — 3 2K# 
Wzb-th. *cr>W}-&^ 06COCAM2O- 1 , 2 0- 
2 , 2 0-3 iZjjktX 0 fc, -cfieMOtSBOP ref 
i x^JS|ft-rS/i^3'>^CAMS:fflEL. CAM2 
50 0-1, 20-2, 20-3<0( r 'Ktl WtfcftJtKH 
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cMifftM^^Pr e f i x^SfLitPref i 

[00 1 5] H7 14. H6fcfcft*lO<0CAM^fi|ft 

t4Pref i x$J£*-tHT'*>.g> . 06 izirrt J: o 
fc, CAM20-lCli, P r e f i x||C0$EB8~l 
5C#£fU>10. 2/15. 12. 32/13, 1 
2. 4/1 4£, £OjgHO«&/h$UPref i 
8/\fflfflLJtPr e f i xfil 0/8, 12/8, 12 
/8t=5:9, |5ltPr e f i xfi^tfctl 0/8. 1 
2/8£fg|frtl>. ZCD&olZlX. CAM20-lfc 10 
{4, Pref i x^8— 1 5«Pref ix*f,, Pr 
e f i x58*Jl*U;P r e f i xtftSthZtli. 

[oo 16] act, 0itt5tt52aajifflS2t:ov^ 
Tifi^s. 2Si«si*2c*iJt«'yi;Hi, «««:'y 

/f-y;H^Pre f i xtCAMt^^tlTV^ 
Pref i x^nhU^T'yU-Sr^L, 'y'J-tS 
tlWJgB'VUJtl.. CAMJ4, 5S5tI PTKUX 
** A?J £ flfcUft C A M#&# -T & PrefixfcJtK 20 
L-RW:*&fc:HL **>P r e f i xfc*f JW S y y 
-fitt* * 'J SP 3 h' 1/X £ ftjji-h ± 3 fc LT V ^ 
S. =Sr*5. CAM(CfSiW§fLT^SPr e f i x£^F 

Next Hop<^tf#t&fcM^ygB«9TKkX(42« 

[0 0 1 7] *0)TY U*cr>l oB(4, CAM«L 
T^SPr e f ixtPItPrefi x#</>- -f-f 
f-y;HCfftL5v^tli, CAMtflBttLTH 
SPref i xS-^oy-h'cOffly-HA^oNext 30 
Hop Ofif $f&»y * y gpcor H kX £ y - 

fc U K**N e x t Ho pOfffgfgW/. 

^ygff^7KUX£#oTV*$:V^§£-{;:{i. iRy-b'cO 
JSy- F^-PN e x t Hop<^fiffgfg*<p<^yg&CD 

T V vfrv .Next Hop <59ffi fgfStt 

^•tfOTF^c02^B(4. CAMiTOUV^Pre 
fixtPItPrefi x^/l/-f 

, ^— f yy^-yiv^z^th 40 

P r e f i x«*7U-«tt^ty*3T««rL. fiM9 
SflfcPref i xKStJ&tiyy-fiStXt'JSB^ 
7KVX£CAMttHtfrf4.J:3fcL/rv>a. 
[00 18] E18 {4. A-FU vTyy-fcWfflO.* 

v-r-yy-s-^u. as (t>) ~ (<n 
hUv-ryy-fcStB-rscAM. yy-ffittimx* 

U»3» Next HopOffi«filM*yf*4£ji%L 
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0. 0/9, 10. 3 4, 1 2/2 2(4;W-T^V^T 
--fiV^Z^t^V r e f i xT'£>9. .Ifl^Pr 
e f i x£Jtoy~ F(4Next HopflflBRfcflr 

*>. ^tio. 3 2/i4^fiK>y-HJ4^byyT*y 

y-±«**tt/-FC£>oT, Next HopC7)tfffi 
«rl*t-f, i?tlO. 34/161410. 34. 12/ 
2 2£Pre f i xill 6MiUcPre f i xt'#> 
0, CAMfci>*&WS*l-C^&. 10. 34/16*^ 
— T4 >7t— ^^toffflEL&V^T', Next H 

s-ifoffly-H^-r. u>u io. 34/1 sow, 

y-H ( 1 0. 32/14) #Next HopcOtffg 
SrftoTv^&^jttfx %<rMJ-Y (10. 0/9 
JfoNext Ho ptfOffifgSr 1 0. 34/1 6<0Ne 
xt Ho P cOtIlf8fc-f£, -eitfe, 1 0. 34/1 6 

fc^je-rs^y-tstt^tysB^Next Hop-tpg 
isw^^y^TH^x^io. 0/9 tmt i it-r 

[ 0 0 1 9 ] flUtf. IPTFUXIO. 3 4. 12. 
5 0cO^Ht-3%&, 3t1*CAM)6»feaj*5n/S'yy 

H8*w*y»3«ori < i'Xt3HfflU yy-isw 

y^y^3tf&Jrt^ixTV'i|,Pr e f i xl 0. 3 4/ 
1 6i:ifclRf 6. iiT, tWW^S I P7FI^UD± 
{il 6t'-y hi: 10. 34/1 6 tf-gcL/O 
I P7 KWXC0±{4 1 7 t'-x F a#0?*6*\ 1 X'fo 

4*»*iK4. ££-ctio 'yy-tstt^t 
y s 3 (cfijus v ^ 6 -y y HB«*ffl^T . y- h 1 

0. 34. 1 2/2 2(;#S. iOy-Htfc^Ttlal 

JfflUTNext Hopfffg|g^ ; eyg|i4'\T?-t 
XL, Xi:V^^tffgSrNext HopflffiHStt^ty 

[00 20] H9f4. Mu l t i wayyy-S:*^ 

izmmi-&m;comwM**-tmtymz'$>z>. m9 

(a) *<*^SrjaffltTV^V^<r)Mu 1 t iwa 

y >y y -o-gu-cfc o , il 9 ( b ) #*fflnmm ttz 

^<7)Mu 1 t i way^yy-CO-gp-C, 09 (a) (C 
»i6-f6'yy-T*ft. 09 (a) (b)T14, 4h'-y 

CAM«OfiUPref ix!4tt 
*. Witf. 4 b'-/ b^7-y-K^^7t^c^^{4", 
CAMcOEWO^BSrPr e f ixftl 2T*tt*TlXffl 
i t V ^ J: 3 fcKW 0 fiMSt 1 4 OfefctC-f-S J; o fcfirg 

sw>-tt. 7y-K^#4-ri.{aBTCAM<7) 

t iwayy'J-^O, CAMOKftl^iaatff^ 
4^y-H^CAMfc:iafrtft. «BR{4, 0lt^f 1 
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KW&ftfcjjfcffartsy-K (09-eja. oo 1 1/ 

[0 0 2 1 3 *fMJfcteWCtt, M ) ;l/-f 
-r;HcxyMJ$itT^S^:T«Pref i x£Pr 
e f i xfiteJ: 9j^MifcW=*ft*!fc#WT, # 
W^fUtP r e f i x$r-?-cOKH<?)4 ] "Cftt/h§^P r 
e f i x&sffiMLfcP r e f i xSrCAMtefglfrtS 
fctf>, C AMKUKW-^S P r e f i x£^ft<tS.I 
k#T"£. i^^rCAM^^U^as-^^-tl.cifc 

(P) lKBTCAMfcflUvCUMi 10 
fc&SP r e f i x{±. X^tltzl P7FUX 
fcCAM(Cfitt3*VOv&Pr e f i xfc£Jt«U A 
P7Fl/Xt-ttSPr e f i x^T'ft 
tH^Pre f i x^SrffoPre f i xfc-fl>*:*\ 
2g@^)7 , J-T«i > -ecOP r e f i x#%£ft 
W^Pref i xft^IiH^^Pref ix 
^•elftSKLT S^-SCP r e f i xtf^-fa njfjg 

e f i x.$$»bhzbipcz&<7rc. mmmmmmt 20 

[00 22] 

ftTl&SS-ffo CI fcTftft— &P r e f i x^^fc^d 

w^iit^tm^ iea 

So 30 

[Hi 3 *^co-«j£M$-^-r^-T^yrf—y^ 

$5^H<7):/n •■/ ?0T'£>& . 
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1 0 

[02 3 itoltJCAMJffll^-f -f >-/f- 

[04 3 fi^fctiJtSMu 1 t iwayyj-fffll* 

[06 3 05tfc(tSCAM*!Mgp«SfWyo-y^<5OM 
[07 3 H6fctSlt4CAM£t8*fr$-6Pr e f i xffl 
[08 3 *3HJfcy t r y *,t >y U - k X t U 
[09] Mu 1 t iwayy'J-WMWMJlffl 

i-isbmbsl 2-2®a«iaa5, 3-«yu-«stt 

^t'J*. 4-Next HopffifHftlftXt'jaL 1 
1-A#*L 12, 13, 14-ft-f 

tft. 2 2-CAM8HfflJ. 16-1-Pref ix!8 
(OPr e f i x^fgifrfSCAlVK 16-2-Pref 
i x^9<DPre i i x£fgiffrr SCAM, 16-25 
-Pre f i x^2 5cOPr e f 1 x£fg|ft-f £CA 
M, 17-Priority Encoder, 21 — 
Priority Encode r, 30-1-31- 
N-ft^-lg, 20-1-Pre f i x*8— 1 5<73Pr 
e f i x£P r e f i x^8{CffiifjiU£P r e f i x£ 
tSffrTSCAM, 20-2- -|3It<Pre f i xfil 6 
~2 3<7)P r e f i x£ 1 6 {Cffli88L£P r e f i x£ 
fSfeW-SCAlVU 20-3-|3It<Pre f i xft24 
~3 2<OPre f ixJPref i xg2 4^Lt 
Pr e f i xSrf&ifrfSCAM. 



[013 



10 



Nut Hop 
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[02] 





CAM <8) 
Pr«fii*8 © P wf UfrtMft 


—16-1 


Priority 












CAM (9) 
Prafixfi 9 © PrafUtrfeJft 


— 16-2 






* 
1 




Encoder 




CAM (3 2) 
PrefUfta 20PiwHittMA 


— 16-25 







*ft<DPr«rflrA*fcoCAM**fc> 



[03] 



I PT : 10000101 - ■ 




[05] 



[136] 



✓22 



CAMMA9 



T 

11 



30-1 



30-2 



30-N 



20-1 



20-2 



^32 



20-N 



31-1 



31^2 



31-N 



Priority 
Encoder 



"T 

12 



30-1 



30-2 



30-3 



20-1 



, c£ 

Pr«fixJt8ft>&l 6*T© 

p wf ii* p r*f ufi e -jaw 

LfcPrtfU*** 



20-2 



Pruflxft 1 fl «»C> 2 8 *TO 

bfcpnfu*** 



✓20-3 



Pr*f Uft 3 4 3 2 * -W) 

Pr*fU4rPr*fU*2 

LfcPrwfa*** 



31-1 



31-2 



31-3 
_i_ 
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10. 2/16 
12. 32/13- 

12.4/14- 
^Prefix 



m7] 



,20-1 




P j*f ix*r Pr«f ix* 9 L 
fcPr»fix*»*l 



tt*Slt6Prrfli 



[08] 



(a) 



PrsftzJIl 6 " 



ClOG/9 ^N. 



10.32/14 



• 


— * , ,T , 

10. 34/16 






N*xtficp n X 





Ci0 34.12/2T^N 



; -V Wr~--fMZft&f* Prefix 

: ^ Ml VTy H - K 



(c) 



<t>> 



Prefix 




10.34/16 


t3 





P«trloiay»J-± 
© Prefix 






tl 


10.0/9 


11 




t2 


10. 32/14 






t3 


10. 34/16 


11 




t4 


10.34. 12/22 


12 





(d) 



7K^ 


NextHoptOflMi 


11 


X 


12 


Y 



NextHopflMlftlft/'eDft 



MultiWBjtDPt 
«P9*4bU« 

Prefix* 4 



(a) 




Cb) 



001 1/4 

J" KD 



: CAMWMASfr-0^pMfix*«K>/-K 
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